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(57) Abstract: The invention discloses a 
method for inactivating virus in circular blood, 
comprising the following steps- 1) adding anti- 
coagulants to a whole blood source, and 
foundmg a whole blood source circulation 
system; 2) withdrawing the an ticoagu table 
whole blood to a blood separating device, 
pumping red blood cell back to the whole blood 
source directly after separating, and transfusing 
plasma to a mixtuic transport pump, 3) adding 
photosensittzer like methylene blue lo the 
mixture transport pump at the same time, and 
after mixing the methylene blue and the plasma, 
pumping the mixture to a plasma container, 4) 
inactivating the mixture in the plasma container 
with light source, and pumping the inactivated 
mixture to a photosensmzer remover, 5) 
absorbing the methylene blue with the 
photosensitizer removei, and leturning the 
inactivated plasma to the whole blood souice. 6) 
repeating step 2 to 5 until the virus load of the 
whole blood source depiess 99 90% The 
invention can deal with blood in batches, 
pipelining and circulation with a sterile and 
isolated one-off closed system, and the 
inactivated plasma returning to the whole blood 
source can transfuse to organism directly 
Further, the invention can be used in the 
treatment of Hepatitts-B virus, Hepatitis-A 
virus, AIDS virus and SARS vuus etc, and the 
removement of the receptor vim* in organ 
transplant. 



WO 2004/103443 Al 1 MfiilllllllllllllllliMlillM 



(57) 



2) M^5) , fiS^Jfa^ + ^^^-SP^fS 99. 99%„ ^^BjRTWftkMilli, m 



WO 2004/103443 



PCT/CN2004/000516 



3) nH^m^m^tuAytmm^M., M.^m^sk^.m^mmAjk 



i 



WO 2004/103443 



PCT/CN2004/0005 1 6 



4) ftMiMkiiLmmm+nkitmA.Mmnitmvim. *ejgj«KA* 

6) mi2) , l££M*ft***MH& 99.99%. 

A»JliL«[^W^jliL^»fi:ajft^K'e/a^, «U&+inA-^imift;ft»j, 
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1) &£shm i ^inAirc^j, m^skmm^Mmi 

2) ^ sMiitt AjfiLi^^gf 3, ft&m, tzmmgLZLmmmmw 32 

^^HI^JfiL« 1, ifiL&&fe&|*%tf 33 iAI^iig 4; 

Milk, 1 4.jfc5&#^ ^^^^p^^^j^-^j^^^ 

3) ^trit^: ^^teM^p^ig^gKi BT00-100M MlJii^ 

4) ^^r^^-#^ 600 -700nm) o ^JPX$« 

7) 7fcMJfiL5»io£&: 5tBJ!}jfiL^ ClOOmk 200ml ftfe, PVC^«) 0 

8) iftWJ: CPDA&#*&, ACD&#*£, fF^o 

9) ^gjM^^jg (MB) , ^^^iJ^r^^^^Mffl^ia, 
20mg/2mlo 3E¥]&a<]S2f£!l: &@#IfE&*ffl 0.9%fi<J37cm#?±ffl^S&7X## 
267.5<fg, lOOjimol/L (-£-3E¥l£ 37.4ng/ml) 3>3E ¥M Z?C^BtS 
#100^##, BP^^JlrA5t^«!ii^iEjg6<i 1%, l^mol/L. 

10) ytm.Mw.mttm: w&w (t^^tl^^**) , $imm%&&w 

&WWLm(CAA), CAA WfjJ^lS: 

(i)P£i.£,^0<]^^ : MHflM^nii^fjiJir^, /bats 
#^m^j2<iN^, ^^ffi^^si, ^tg7XHa^bss3£4"fe, io5 s ct^ 
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* fls * JMP * t » 3 N" H Jia#»*m*te2o~30H«A*3»»»*<ti i 

3W*lll&«Cllg£ftA . 4g 100ml CAA «fc£ 200~250mL. 

» NaOH tt*2Utftfft£*lI. ***&43J§,^ 40r^<TC*»+ Jn*£K 2~4h 



E&fc/K JB##fl5#/jS<lmnu l~2mm. 2~3nun. . >3mm Mfo, ##J^fI, 
<3)3K*r ±*fc CAA ft ftttft? 121'Cm# 30min, .»*IjgHft£*jff JR 

ftm®. 6 fc«-*;i«JMU«*» 8 ftfe* 61, M^^fi^ffi^ 61 

±TWWflsi^A**»±»*iR 621 mTRitu 622, 

«W±tMMR631*lTtttM6 632, WJlflJltt 64, JE« 6K 3bfett 621 Sfl 
622, ftBfi 631 «l 632, BIJUUl 64 tt£g&^JRft#Mtf 65 f . fcJRttffl,* 
65 M«irM9?L 651*11 652, MM* 8 5E?0f**tftt 61 ±, X^JftLW 
81 aj±*JStt 6 $1® 65 651 #^jftft#Lff 65 tBjfiLlf 82 #350 

®3i7feM^ 6 #im 65 6tJ^?L 652 ffMftJRfrfn,* 65 

mm® 8 « wjfe*»3E¥Kflrw*-^^a^ f ei to-m&m*# 
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2L&&iftjfiL&&tt8 8 ftitJfiLt 81. ^ 8 ^(U#J4L^5»^«[2iWSc«^a[^lt 

^m^w^i 71 m^mm 72 71 -5*13* 12 mm^^mm 

**. +W«42««*2cii. MWEbMA***tt*lftjB74, 3Et&*«75, 

»?LWa*76*15f^ft<i*^llH77. 4 , f0]t ; 72|*|^W^Pff#^78, ^ 

— tn« 72 M^^^jg^Aw^^a-fiir 

K WW 78 ttAiRlft&M 7 M«Bd«ff 73; 76 *HWM&i^B 

77 ^risiBarjhf mi« 72 ftmft&^m 71 ^notoiuBtiittw 
^ft/frtymmm 0. immoi/i mw^mnKn^, hKmmm^mmm^B^i 

Js, *A*ttft(Kfe|!*$E£, *»S¥fiJSfl(rtt»JliL|||rfffiVttlKI§I^JfiLtl4i| 
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i. 5 mft/ft®mmm o. wm^mpa^^^, ^^^mam-^ 

^m»7K«ttp^« cvsv) 5pn sindbis (sv> . ^mm^mm 
mw cvero) ^Mm±n^kuw(BiiKzi)mmuwLMmmm^mmmmm, & 

Karber &t+# lgTCID 50 *&ftl#I«3>cft%3l . # JE^t 1 - 1 , 

&jhMftm mvfttm mmnmmjg. i g TciD S0 

(mI > VSV Sindbis 

1000 60 
2000 120 



^ - 0.5 
< - 0.5 
5. 75 



- 0.5 

- 0.5 
5. 75 
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20%W ft 





1 60 frWttA&M 




?n|fi) 


Tt on jUj 


I 


ii 


III 










S^VDIStt (%) 


101(90.4%) 


131. 1(85. 1%) 


117.6(83. 7%) 










HTvuuste (%) 

* 


111-7(100%) 


154. 1(100%) 


140. 5(100%) 



2. 2 X**jfiLE^K®ttWfS«i ttM^llJlL^f^WH^IXttiB^A. 
&+X*HTKft«tt***te,' NM&ff££ 10%£;& o 

2-2 mzf&m 6oft$mjfa.%.mtfiL®Tixfe&&j&m 



ftflffiHI- I ii 



III 



H^K^ft (%) 106.1(88.3%) 125.2(93.9%) 89.4(94.7%) 
^Kygfe (%) 120.2(100%) 133.2(100%) 94.4(100%) 



2. 3 R&ftMto.&MjKmiti[EM&*&ftikMm : ?mft&ni 

^mjJL^2-3 0 



« 2-3 




60 frwttsk&mm 










&b3iftts£ cms,) 


PT 


14. 9" 


(100%) 


19. 6" 


(31. 5%) 


APTT 


63. 0" 


(100%) 


74. 0 " 


(17. 5%) 


II 


24. 6 " 


(100%) 


25. 0 " 


(1. 6%) 


V 


29. 2 " 


(100%) 


31. 8" 


(8. 9%) 


VII 


25. 0 " 


(100%) 


26. 8 " 


(7. 2%) 


VIII 


78. 0 " 


(100%) 


83. 6 " 


(7. 2%) 


IX 


63. 6 " 


(100%) 


66. 7 " 


(4. 9%) 


X 


29. 6 " 


(100%) 


32. 6" 


(10. 1%) 


XI 


77. 4 " 


(100%) 


82. 6 " 


(6. 7%) 


XII 


67. 7 " 


(100%) 


70. 2 " 


(3. 7%) 
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2.4 mhi* C3ttmmmi mn^m^m^^rwuu, &4&mvk 

ffiTF, i&qmt&m 60 4H*M£jfo«+Jk!£## C3 -^i^^Mti tfcW 5%£;& 




*tS&&(mg/ml) 5.64(95.1%) 5.43(93.7%) 5.61(95.9%) 

%N%#fl (mg/ml) 5.93 (100%) 5.82 (100%) 5.85 (100%) 

2-6, 2 — 7c 

2-5 ^tm. 60 ^M^^m^sk^^itmm^^mm 



##:$fiCil iu/1 19 (100%) 16 (84.2%) 

ILil^Ii iu/l 109 (100%) 119 (109.2%) 

HlR&Bg . iu/1 108 (100%) 55 (50.9%) 

ffl,feffimM iu/1 55 (100%) 60 (109.1%) 

#S,$f:$fIfcSg iu/1 16 (100%) 17 (106.2%) 

^Pflfitlg iu/1 15 (100%) 19 (126.6%) 




mM/1 22.6 (100%) 21.2 (93.8%) 

^SS g/l 58.8 (100%) 58.8 (100%) 

S^fi g/l 36.8 (100%) 36.1 (98.1%) 

tf&Hlg mM/1 1.54 (100%) 1.62 (105.2%) 




Ca mM/1 1. 40 (100%) 1. 57 (121. 1%) 

P mM/1 1.18 (100%) 1.19 (100.8%) 

M S mM/1 0.66 (100%) 0.67 (101.5%) 

Na mM/1 135.7(100%) 135.1 (99.8%) 

K mM/1 3.24 (100%) 3.22 (99.3%) 

CI mM/1 58.9 (100%) 58.7 (99.7%) 

Cho mM/1 3.86 (100%) 3.82 (98.9%) 
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2. 6 M±&L pH Bm : ft±&Lm 5 mm&m Hanan pH Th& 
pH-ft^^o 

2-8 ggFjhg60_g^g^ jto.pH^^) 

I ii 



£tS#iSj 7.35 7.38 

3tfJI#i& 7.34 7.38 



III 

7. 36 
7. 36 



1, 2, 3, 4, 6, 8, 10, 15, 20 u mol/1, ^SiJtmt^^ftjl&^go 
^H#J&3l3-l 



m 3-1 


caa ttsfn.m'p^m&m mb 






VtJs OD 




( H mol/1) 






CVo) 


1 


0. 063 


0. 001 


98.4 


2 


0. 114 


0. 003 


97. 4 


3 


0. 173 


0. 009 


94.8 


4 


0. 227 


0. 020 


91. 2 


6 


0. 340 


0. 027 


. 92. 1 


8 


0. 447 


0. 038 


91. 5 


10 


0. 560 


0. 044 


92.2 


15 


0.805 


0. 054 


93. 3 


20 


1.043 


0. 069 


93. 4 



tt*Rwm^&moft®j5±if!Lm*cAA&mm, 00211 moi/i, 
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m 

*mmm, &$fljfiu&*ift vsv^ sindbis mmr^mm, mm&^mmm^T 

mT 5.0 L'g TCID 50 &>± (JUL* 4) . 



& s 9*&mjhL%.&m%i 1500 mi, ik$imm% 50 mi / min ; mm=& 
mm® 15 mxmmMmmMftm 

XtftMUItttfTiMI. 8f**W. E^££**rtttiJlL£*ka50 ml/min 
Wm^JJfe^, ]7c^M#^BJS$ilSf (3815) c 

MHffl26%P, StL^MM^} 50 ml/min Bt, rT^®^:^ 1 5 LgTCID 50 6<J VSV ft 
Sindbis^^ (^6) . 





VSV Sindbis 




gtjg 5.25 5. 50 
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5 ^ffl tfaMM^ M&ffi 

( ml/min ) 
50 

80 



fate 15ffi#jfojg 
UlfU 15 JS^jfiL^ 



50 
80 



50 
80 



(V SV , Lg TCID,,) 

4. 25 

5. 13 

6.25 CttJS) 
- 0. 25 
1. 50 

5.25 (*tJSD 

<£-0. 50 
0. 13 



4.63 (XfJH) 



(m) 
4.0 

3. 5 

3. 0 

2. 5 

2. 0 



(sec) 
52.0 

45. 5 

39. 0 

32. 5 

26. 0 



n&mmm& a e tcid h ) 



mm 



VSV 
<, - 0. 5 

5 - 0. 5 

< - 0. 5 
<, - 0. 5 

< - 0. 5 
6. 0 



Sindbis 

< - 0. 5 

< - 0. 5 

< - 0. 5 
^ - 0. 5 
£ - 0. 5 

5. 3 



ft: JftL&ift^ 50 ml/min. 



n 
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■& m m ^ 

2) J»tt*±jfiittAjflL^W«E« f ^njg, ttfflMiftSEiHi^jjjLiif, 

3) Httfttt^fMS^ftAftttfflX^tt, M¥M^Jfoj&^Bs§CAjfii 



4) 3teJ»ftX5fjfli3fe*«»^«^Mjfl L ||t«tfi s *J»3«S, 2*»JgjfiL£3CA* 

6) m^2) s^is) , Mm±MM*mmirmm& 99. 99% n 

1 
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